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Project Description:

Major Findings: Since normal neurons do not divide, clonal lines of neu-
roblastoma cells and somatic cell hybrids derived from neuroblastoma cells
were generated and characterized with respect to receptors, neurotramnsmitters,
action potential ionophores, and other properties which are required for syn-
aptic communication. Fusion of clonal neurcblastoma cells with glioma’
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cells yielded clonal hybrid cell limes which synthesize, store and excrete
‘acetylcholine; properties which are not expressed by the parental cell lines.
During the past year cells from one hybrid line were found to form synapses
with cultured striated muscle cells. Synapses between hybrid cells and
muscle cells closely resemble the synapses between normal motor neurons and
striated muscle before they are fully developed. Under appropriate condi-
tions, hybrid cells established synaptic connections with almost every muscle
cell tested; thus, synapses are synthesized in abundance. Marked differences .
were observed in the efficiency of transmission across different synapses.
Axonal activities which were found tq%be regulated include choline acetyl-
transferase, acetylcholinesterase, Na action potential ionophore specific
‘activities, and the rate of choline transport into cells. .

Eight species of receptors have been found thus far with the hybrid cell
line which forms synapses. Receptor mediated shifts in cAMP levels, cGMP
levels and membrane potentials have been identified and characterized. Thus
the foundation has been laid for studies on the effects of receptor-mediated
reactions on synaptic transmission. In addition, more than 100 cell lines
which synthesize acetylcholine have been obtained and are being studied to
determine that some cell lines are defective with respect to synapse formation.

Significance to Biomedical Research: This is the first time that clonal
cells of neural origin have been shown to form synapses. Thus the set of
genes which are required for synapse formation are expressed in this cell line.
The model system which has been established affords extraordinary opportuni-
ties to define synapse formation reactions and properties and correlate bio-
chemical events with developmental and electrophysiological phenomena.

Proposed Course: Current studies focus on determining the reactions
which are required for synapse formation and factors that regulate these
reactions.
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